Assessment of bone marrow changes in postmenopausal women with varying bone densities: magnetic resonance spectroscopy and diffusion magnetic resonance imaging.
Recent studies suggest that bone marrow adipose tissue might play a role in the pathogenesis of osteoporosis. There are inconsistent findings on the relationship among marrow fat content, bone mineral density and apparent diffusion coefficient (ADC). This study aimed to prospectively explore the efficacy of MR spectroscopy (MRS) and diffusion-weighted MR imaging (DWI) in detecting vertebral marrow changes in postmenopausal women with varying bone densities. Both MRS and DWI of the lumber spine were performed in 102 postmenopausal women (mean age, (67.3 +/- 6.5) years; range, 55 - 83 years), who underwent dual X-ray absorptiometry. Marrow fat content and ADC were compared and correlated among three groups: 24 with normal bone density, 31 with osteopenia and 47 with osteoporosis. Vertebral marrow fat content was significantly increased in the osteoporotic group ((65.60 +/- 7.68)%, P < 0.001) and the osteopenic group ((57.68 +/- 6.45)%, P < 0.001), when compared with the normal bone density group ((51.67 +/- 3.27)%). ADC values were significantly decreased in the osteoporotic group ((0.39 +/- 0.03) x 10(-3)mm(2)/s, P < 0.001) and in the osteopenic group ((0.42 +/- 0.02) x 10(-3)mm(2)/s, P < 0.001), when compared with the normal bone density group ((0.47 +/- 0.03) x 10(-3)mm(2)/s). The marrow fat content negatively correlated with both bone density (r = -0.731, P < 0.001) and marrow ADC (r = -0.572, P < 0.001). The bone density positively correlated with the ADC values (r = 0.802, P < 0.001). Postmenopausal women experience a corresponding increase in vertebral marrow fat content as the bone density decreases. Marrow fat content and ADC correlate to the bone density. MRS and DWI may indirectly assess the early bone marrow changes in postmenopausal women.